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Tha  iiret  work  performed  under  the  cask  of  sensing  low  airflow  lav* la 
Ml  toward  developing  a  aethod  utilising  puetp  Motor  currant  change*. 

Thia  approach  to  tha  problan  rallaa  on  tha  fact  that  whoa  airflow  la 
restrained,  tha  Motor  currant  will  rlaa  and  can  be  detected.  The  ob¬ 
vious  problem  with  title  Method  la  that  tha  wide  variation  la  battery 
supply  voltage  will  alao  cauae  conaldarabla  changes  in  motor  currant. 
Thus,  at  high  battery  voltage  high  currant  would  cauae  a  nalfurctloa 
signal.  Therefore,  the  sensing  device  oust  electronically  coMpanaata 
for  this  factor  by  providing  a  sliding  reference  as  a  function  of 
battery  voltage  and  resulting  Motor  current.  Consequently,  data  was 
collected  on  tha  Still  Alara  Serial  Mo.  48  puMp-MOtor  characteristics. 
The  accechad  graph  ehow*  the  changes  in  Motor  currant  aa  a  function  of 
battery  voltage  for  various  taetrlctions  of  airflow.  Curve  1  repre¬ 
sents  data  taken  during  nonaal  operation  of  the  device.  Each  higher 
a  ua  bared  curve  represents  data  taken  with  a  greater  fixed  restriction 
on  the  output  airflow.  1c  will  bo  observed  that  tha  operating  current 
curve  la  raised  as  the  restriction  or  load  ia  increased  up  to  tha  ex¬ 
treme  point  of  vary  low  airflow  whan  tha  puep  flutter  valves  no  longer 
operate  properly,  unloading  the  punp.  This  data  Indicated  the  com- 
pen eat ion  needed  in  the  electronic  deelgn. 

The  required  translator  circuit  was  designed  end  tested  In  a  feasibility 
teat  'breadboard.  Tha  circuit  operates  satisfactorily,  operating  a  Mal¬ 
function  light  whenever  airflow  drops  to  a  preselected  Ureal  of  air¬ 
flow  in  the  range  frow  0.6  to  0.8  litors  per  Minute.  Thee  x»,  it  we 
select  0.6  Uters/Hln.  as  tha  sat  point,  the  device  will  signal  Mal¬ 
function  whenever  the  airflow  la  raatrlctad  to  this  level  despite 


changes  in  tha  specified  oattary  voltage. 

At  present  part*  are  on  order  for  an  operational  circuit  utillaing  the 
component i  and  miniature  relay*  which  are  capable  ef  operation  at  the 
required  environmental  condition*.  It  should  be  noted  Chat  further 
work  will  be  necessary  on  this  modal  to  compensate  for  temperature 
effects  on  the  motor  current.  The  motor-pump  combination  exhibits  a 
drop  in  operating  current  at  any  given  voltage  as  the  temperature  1* 
increased.  This  could  make  the  sensor  incapable  of  detecting  inter¬ 
ference  with  airflow.  Consequently,  tha  circuit  will  have  temperature 
compensation  for  this  effect. 

It  should  be  pointed  out  that  one  of  the  requirements  placed  on  the 
punp-tootor  combination  will  require  the  pump  not  "unload*  due  to 
imp  'Ter  valve  action.  It  is  therefore  fait  necessary  that  a  number 
of  pia.T-motar  combinations  from  various  manufacturers  no*  considered 
to  be  purchase  sources  he  tested. 


A  restandardlzatlon  circuit,  alallar  to  the  one  developed  by  CtOL,  ho* 
bean  braadbaardcd. 

The  circuit  differs  froa  chat  of  ClfiL  by  the  tub*  typo;  i.a.,  dtj686 
ware  uaad  instead  of  the  VX55  because  of  considerable  difference  in 
coat. 

In  addition,  e  ays tea  to  "read  out"  the  actlcn  of  the  photocell  In 
conjunction  with  the  restandardlzatlon  circuit,  has  been  developed. 

It  nakas  use  of  a  Scheldt  trigger  coupled  to  the  output  of  the  cubes 
by  neana  of  three  translators. 

At  this  tlae  the  feasibility  of  putting  the  filaaenta  of  the  tubes  in 
aeries  with  the  exciter  leap  is  being  studied.  This  egrssgpasnt  is 
highly  desirable  since  it  would  introduce  practically  no  additional 
dr««n  on  the  battery. 

While  these  ltea*  are  now  being  evaluated,  we  are  also  actaaptlng  to 
achieve  an  improved  aethod  of  restandardisaclon  whareby  the  active 
elaaenta  therein  would  be  of  the  solid  stats  type.  Our  thinking 
about  this  problem  aay  bo  categorized  as  follows; 

1.  Use  of  a  tranaizt -riled  differential  amplifier  circuit 
(as  the  least  of  the  Restandardlzatlon  Systea). 

2.  Use  of  some  "special"  solid-state  products  in  a  differ¬ 
ential  amplifier  type  circuit. 

3.  das  of  solid-state  components  in  a  stable,  a*aory 


type  configuration. 


For  each  of  chase  types  of  approaches  Motioned  above,  there  arise  a 
number  of  problems  chat  are  Indigenous  to  the  solid  state  approach; 


and  these  are: 

1.  Greater  temperature  sensitivity  than  "tube"  circuits. 

2.  Nominally  lover  (for  identical  mnbers  of  valves) 
operating  parameter  velues  (e.g.  lover  voltages,  resistive  loads, 
etc.) 

Of  course,  the  advantages  possessed  by  the  solid  state  line  will 
m  ore  than  offset  the  above  disadvantages, ?nd  it  le  primarily  for 
this  reason  (laaa  weight  and  bulk,  longar  lifa,  leaa  power  consump¬ 
tion,  etc.)  chat  wa  ara  attempting  to  preempt  the  tube  version  of  the 
restendardiaetlon  circuit. 

With  reference  to  development  types  1  and  2  above  our  research  Into 
tha  problem  thus  far  indicates  that  neither  method  has  ever  been  sue- 
C9Stf*'»)v  accomplished .  This  Is  primarily  due  to  th a  fact  that  the 
VX-55  or  CK^bSb  cubes  (*„  are  presently  used  In  tha  reatanderdlaetlon 

circuit)  have  Input  impedances  of  the  order  10it}  -  10^*  ohm,  whareea 
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transistorised  types  have  been  limited  thus  far  to  10  ohm  . 

We  believe,  however,  chat  we  can  dsvalop  Input  impedances  in  a 
•olid-state  typs  version  that  will  spproech  10^  ohms  or  more  input 
impedances.  This  in  turn  would  then  require  a  capacitor  of  the  order 
of  10  MFD  (as  comps  ed  to  e  value  of  0.1  MTD  on  tha  existing  tube 
version)  for  the  memory  input  section  of  the  Differential  Amplifier. 

We  ere  also  in  contact  with  a  neibsr  of  sssilconductor  applications 
manufsecurers  of  special  types  of  aolid  state  components.  These 


include  Tung -So l,  Toil  Instruments,  IlllccQlx,  iilrn,  Cryatalloaica, 
Fairchild,  and  National  teal conductor.  Thaaa  aanufactura  i pacta l 
high  input  Impedance  semiconductor  davicaa  such  aa: 

(a)  Field-effect  tranalatora 

(b)  Packaged  (tinglu  chip)  diff.  Amplifiers 

(c)  extremely  high  gain  (h^j 800)  tranalatora 

(d)  Con  pound  Modules  (lntagratad  Oar  ling  too  lap  11  flan) 

(«)  Ipaclal  (cue too -engineered)  semiconductors  (a.g.  phoro- 

call  type  high  Z  circuits) 

With  regard  to  design  approach  3  above  we  have  proceeded  with  research 
into  and  tha  preliminary  dealgn  of  a  nan  bar  of  circuits  and  those 
include: 

(a)  Uhl Junction  cranalator  circuits  C  Bridge  type  memory  circuits 

(b)  Hall  affect  memory  devices  B  Comparator  Circuits 

A  number  of  basic  designs  are  presently  either  undue  teat  or  la  the 
"brsadboerdlng"  stage.  Xn  addition,  wo  will  be  masting  with  a  number 
of  application''  experts  (from  tha  seel  conductor  manufacturers)  during 
the  latter  pert  of  July  end  August. 
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None  of  Che  materiel  suspected  of  contributing  to  air  blank  coot lined 
in  the  system  has  thus  far  been  Identified  as  a  causatine  agent.  How¬ 
ever,  some  experiments  with  related  organic  solvents  have  indicated 
that  formation  of  color  at  the  s^all  spot  '.ould  be  formed  by  an  ex¬ 
traction  aechanleo. 

After  heating  the  reegeat  aolutlon  for  overnight  periods  above  125*" 
in  glassware,  a  very  slight  darkening  was  noticed,  tfooe  addition  of 
nonaqueoua.mlsclbla  kstonse  to  the  soli.ion,  the  solvent  extracted 
the  color  Into  quite  dark  layers.  Wo  think  this  may  be  a  clue  as  to 
how  unreactive  aster la Is  nay  act  to  fens  a  dark  spot  under  the  bead 
by  extraction  and  osacantratlon.  Kx parlor  ts  with  the  paper  tape 
have  failed  to  bhow  any  Increase  in  darkening  over  ordinary  filter 
paper  or  paperless  control  solutions. 

Typical  experiments  In  this  ares  were  performed  as  follows: 

Experiment  #1  -  Hade  up  a  standard  reagent  solution  and 
heated  at  115*7  (The  solution  wee  divided  Into  3  parte  of  approximately 
hO  ml  each  Into  $0  ml  glees  beakers,  beaker  1  wee  tbe  control. 

Beaker  2  contained  approximately  1”  long  piece  of  tkl  Alarm  paper 
cepe.  Bea  ker  3  contained  a ppv ox  last sly  1”  long  x  1 f2n  wide  pises 
of  standard  lab  fllcar  paper.)  for  2b  hours  -  (no  color  developed, 
approximately  bo  ale  In  e  50  ml  bssksr). 

(e)  to  cooled  solution  add  1  drop  (approximately  1/20  ml) 


of  MB  peroxide  -  (6o£  In  dlbutyl  pbthelace)  immediate  color  formation 
is  observed  at  ths  (hop-solution  Interface. 


(b)  co  («)  mi  added  1  drop  of  SIT  (diethylene  ttiiaiai) 
and  ch«  color  of  the  drop  and  of  the  solution  waa  lacraaaad  to  a  brown- 
ieh-yellow. 

(c)  Co  step  (b)  waa  addad  approximately  10  ml  of  WX,  and 
upon  aaparatloa  of  the  HEX  and  h^O  also a c  all  cha  color  waa  extracted 
Co  cha  u,  par  level.  Thla  portion  of  solution  waa  daap  orange  la 
color.  Upon  evaporation  cf  cha  ICC  dark  rad  apota  war*  lafe  oa  Cha 
alda  walla  of  Cha  baakar  and  Cha  aqueous  solution  remaining  waa  pink* 

1 ah -yellow  In  color. 

Ixperlaent  #2  -  A  solution  waa  praparad  and  provided  wlch  Ehl 
Alan  paper  and  atandard  lab  filter  paper  aa  la  Knper Leant  #1,  however, 
thla  time  the  tmepeiature  waa  approximately  l35*P,  and  after  a  36-hour 
period,  a  daap  yellow  color  development  waa  noted  In  all  three  beakers 
with  no  dlacaraable  lntentlcy  diffarenca  co  Cha  naked  aye. 

While  no  ICI  Peroxide  or  DE*T  vaa  addad  Co  any  portion  of  #2e,  b,  or  c, 
approximately  10  *1  of  HEX  was  edded  with  agitation  to  samples  2a,  b, 
c,  and  daap  red  brown  color  extraction  again  reoulted. 


